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(54) COMPACT FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact and light- 
weight fuel cell having sufficient output characteristic to enable its 
application ever, in the field of compact cells, although the fuel cell 
is limited to the application as large cells conventionally. 
SOLUTION: A plurality of fuel cell elements constituted by forming 
a plurality of pairs of electrodes 12, 14 sandwiching ion conductor 
plates 10 therebetween are mutually connected on the same face 
side of the ion conduction body plates. Flow passages for two 
kinds of raw material gases are separated from each other and flow 
passages for each raw material gas are formed on both sides of 
the ion conduction body plate to communicate the flow passages 
for the same kind of raw material gas arranged on both sides of the 36 / 
ion conduction body plate through a communicating hole 24 22tk 
provided in the ion conduction body plate. 
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Ml 2, 1 4'*&AbT^$ftfeWR®*m«ffiJR? 
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— ©Mfiiif ^e*veftfr d <fc -5 £ b ^ t *<tmt ? % <h 
wtmmm. 

mmxzvm&m±ifi, -i*>&mmR£&mztitzm 

«©'h§^#4»*l!l. 

m&mm £ ft £ «t -5 t b fc»#is i * £ t± w#js 2 mm 

[§*5RJS4] Suffix irtfc!rfafc 

1 tit 3 ©v^n*»fciB«©/j^aa«6««A. 

[0 0 0 1] 

[»93©«-r zamm^ mw-mmwmm 
&m*>&mi*&*m^xft!8i2tiz>>m- 

cFftSo 
[0 0 0 2] 

[se*©ft«] s»s*fcj±ffl«wf©»<be3!f^i:**^' 

^^>^if©3l7cS^ bTfb 

c ft a t- «a a m+m vmm jmbb ©»m& £ 1 

btH^*s3t»e>ftTtfc. *UT, £©«S#4«ffefcb 
^©|gSt:^5t-rs^^#ggt?lF«-r5c:i:> 

mWi<D'Pttx\>7 U - k ft * c t * 6 x 

iE^fc#V»-C£i*JI5«K tt^©l£<f§Wtl3g#&;*ftT 

[0 0 0 3] i:£3T\ ±«bfcJ:5fett«f#»T?*l/B 
^ftS^*4*mtis »HVSK©W«ETfx £fe?&KW 
SJS©K£«T!* 4 fdTv C ©«©«*f. 

S@* s v *BI«Mb*J:W»Kft*ftTV%*. cft£©E 
[0 0 0 4] 



WBBiflWifeb J; 5 bfrbfc#S> N ±BBb 

fc«fc?£if5»ffi • *8«©«ttfc'bTtt** a****! 
PWBSftT^aa&WtilliBU X*y**»**L#ja» 
*4»*H«Mb3ftfc*m«TJ^Sl©««TJ» 5 „ 'Ji&Mt 

[0005] c©»ratt. y &Mi±*.mmfl&£\sX<z>m& 
tmznx^tzMftmmz, 

sii:#-e§s<tacbTs mvdx Avm ma; 

8^«gSk£©tS#ffl*Mg©*MS&fcbT©;a 

**iBiG-rsfc«>fc&3ft;fc4>©TjfcoT, 'm-ma. 

[0 0 0 6] 

[SS£8?&1-£fc©©^£9!] C©fHBTftt, .ittift 

(WRrtT? &8ittift& s ^ttawwirr 5 ci «t 0 > Bf 
[0007] cc-e, i#©-r*>fii*(**cj&ja&*ft 
ffi*T-tfiD$-y- soffit ixtt, 0 8 fc/hauftw««i© 

IKKBHftwf i-5K: % -f *>e#tt*K:;*;i/— ;i/ 

ftgdtu -f*>easM«E©— *©H«fc?Bj«*ftfc+ 

^bts^-rss £v^&#te (jy.Ts £©#&£ 

[0008] ;vgi^s;Tfi±, s 

8^btJ;3C, -Y*>e«MttS60©-*©H«t: 

asrti© +«s 6 2 b, ^ * >e#»« 6 0 ©<&;* 

©B«tx #+«16 2i:^ft- ; eft?ftJ&-5ioC«&{a 

*ilF-«6 4*e,^S.ai!(©^J|s4«^?A s ^fiK$ft 
-<(*>fcm#-W.6 0C{± N S?S<l©^;i/-*:-;i/6 
6*s^$^ 'f *>fii*R6 0O-*Oii«l©ft+ 
«6 2fcflb#©B«©&-«6 4fcZ)**ft*fty-|*6 

st^ft^^-^-^iB 6*^b-r**»«*ft5. 3 

©^5CbTlfflBt©«Jft««l«?*«atWJKI»*ft, €ft 
^ft*^tCffiBt"?.+M6 2«JLtF-S6 4 frcM^SB^im 
bU-K70, 7 O^ft^ftgE^^ftSo fit, -f 
*>fi#(Wg6 0©-*©iiHI8fcttx ^©+^6 2* 
9lt)Htr«taKffl«4S7 2 #jMFC»**ftT, 

7 6«$fl5. -f*>eaW«R6 0©ffe^© 
®{R!lKtt N ±gP©-H6 4^iat)HtrctdtraS^7 6 

^*7 8#^fiJSft*. ^ffl* 
S7 2, 7 6tli, ^I!RA?L8 0, 8 2#^ft^ftJ^ 
BXSftT*5!3s £-#*<!&A?L8 0, 8 2t ( 

8 4, 8 6#-*ft*fta»bT«tt£ft5. 0^ 
**BSbTV^45&«, ^S«7 2, 7 6Ctt, ^ftffl 
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[0.0 0 9] w±© «t a ft«fiKcD/j\si«m««ic43v% 

;*£»$SbTttii&U ffe^©^^7 8^ii7ctt©^ 

[0 0 10] i©^^5h-;wSB»*SCT*tt^ -fi9!i$£ 
KtttWT* 5®Yb«J*> -Y ^->e*<*ffi 6 0 

'*waMM>MftTbfci>-j-4, av^fceaa^u^ch 

6eDttH!tt*»^F-f-^-jat»&CH: % **tt^SSWtc|SM? 

[ooi i] ^-c, cossmrcit; j*>fcmmRt 

So 

[0 0 12] C©/J%Si«RjR«fltK:*v^Ttt^ JftttBttft 

^iwau -Y*>eiwwR©'fii— cDH«nf*n*n««* 
&„' 2 «»©«##:* #«^sj&ft*»fu. 

[0013] Rjfclji 2 t^i,^BJ{±, ijfsfcJJf 1 |3tt©'jN 

£*ii?L£&bT5v>Cjg3i;*-t»\ IE • M.(Dmj5<DWM 
m fc^ffi -t 5 JMfctf * ©ajgfc*tofe bT Eg b fc d i: * 
[0 0 14] »*JC12t^5^BJ©/J^«SJ|4Sm-ett. 

•Y^->e^«©pffliK:-?-tL-?'n> 2a«©js#4^© 

JSuB&* s JgJ5fc$;h.3i:i:*>fcIE • A©Po#©»lii#EB£. 



sir,*, bfetfo-t, -f*>fi»(«gca:«»if^aB»' 
#©'j>&©*«?i£^j£-rs;£w-T\ mmmmm^m 

[0 0 15] IS*fl3fc:^S»K©/>S*R»Smtt> m 
1 * fctiSS $R 2 Efi©^S*R»S«!C*JV^Tx « 
R©«IE*R*Mlil&Jlt? * ttttSlttflt 

bTs ±fo<Dttit>m,]Eis*.uBitim.ffi.&m&£nz>£. : 5 

[0 0 16] IS^a4fc^5^8att> St*JS 1 &Wbf» 
^3©v^•r^^^t:lB«©'J^M^«^ft^c43V^T. buI3 

[0 0 17] 

[ftwommmzm] eir, c©*BH©ffia&3dti&jB 

£OV>T0 1 fcl^ b^ 7 £#Mb&#£>lfcB.E-rS. 

[oo 1 8] mi a, zvmmomm&i&Qiim&jri-r 
'hmmnnmvwmmmT'&z. £©/hsa*&**«MJu 

>e»#t£ 1 0 <D—%<Dmmi£&Mtffi<D+m 1 2 titis 
«©-« 1 4 J:4MU <f*>e*W*«l Ooflfcfr© 
Bffiyt, 2 43itF§-fiil 4 fc^n-en*f^>5: 

fbtt^^ i:*^^ * if ©StcS^ i: £ ti 

B) t&ffiffl1-?)©^*^Jti:oTijiB^t--S>o 
[0 0 19] ^f*>eiWMRi 0©p*©®fc:li, ft«I 

t>'c«ttaTEH*nfca»©iaaj**i-5BH»Ri 6, 
*©Hfji^(iv *ft*ftrt#fc*»ffl©+fii 2#e« 
2 0 c, *n-enw*K:a»ffl©-sii 4*s 

ilSh&*l<0*«^l2 2 a4b'«fcUt^3©*^^ 

*n*nw*ca»i©+ai 2*sgaB^nfe^2©^ 

«^S2 0 b*i0W4o»H^t 2 D d, £6tf 
j en^np , 3^t:a^{B©-«Sl 4ASfSB^nfe^2 
©7k*^S2 2 b 43 J: V» 4 ©**#*£ 2 2 

?L2 4#f>»$nT^5. 

[0 0 2 0] ^bT, -f *>&tWSLl 0©-^©B{|| 
©»l©K*^a2 0a*iWJB3©BBRif^*2 0 
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c h-i *>e»^tR i o v>mij<Dww<Dm 2 comm-a* 

0b*«tV^4©^^^2 Odtifi, &»S?L 

2 4^iLtfn-eniiu st, -Y^XsaiiftMKi 
0 ©a<i»©s 3 (DMmxxm. 2 0 c t ^ ;* >&m 

mmnz&2 0 a~2 0 da, mB&tt^aj&bTi^o 

*fc> -f;fr 1 0©-#©Bffi!l©|jll©7KSil# 

*S2 2 a43<t^3©7j(^^^2 2 ct-f ;*X5# 

#msi 0(Di&jj(Dffim(Dm2(D7mxxm2 2b&&v 

3IbT^ft^ft*iIU ^^->feffW10©- 

#©®<sg©3i 3 aumiix. £22ch-(* y&mtm 1 

0 ©ffc£©Bfli|©££ 2 ©7Mt#*g 2 2 b tits 
(HS'Sf) *»bT*»bT^3. LfetfoT, ±T 
©**#** 2 2 a~2 2dfc*. SfSEafttCii^bT* 
t>* .»3R#^S2 0a~2 0dhPfii*&£ftT^ 

•5. 

[0 0 2 1] -#©B<ffil©BB»£ 1 6 £fci\ ttgR^R 
A?L2 6tf v ilCDff^i2 0 aCjgSir4(4llC 
J&J8fc*ft"tfc»K 7jc*^nSA7L2 8#, ft i © 

7)ciil#*S2 2 aCja-rSffiBKJBfiRSixT^S. R 
*^i!SA?L2 6iJ t t^7jc^^!!SA?L2 8fi, 
^{ftS&'gS 0*J«tlF7j<lg^«^3 2fc*ft*ftaBl 
bTg$g;*ftT^3o ^fc, E^£«B&bTV^*^ ffe 
#©IB«©HMMS1 8£B\ ^KtflJL^s m4(DMm 
JtX&2 0dlZ&&tZtiLWt5£V ! m4(D7mXxm2 

So 

[0022] it, 4*>&mfttiLi o©^ft-eft©a 

.*n-tft»«3ftT^5. i©J;-5CbTa»cD*B«« 

2 43<fctf-ai 4fc*MR§|lBb'J-l* 3 6, 3 6#^ft 
•^ftJgM^ftTV^. 

[o o 2 3] ±iBbfe<td5;*jiswrs/hs«msm 

tfJXfciu »SH3tf^i»A?L2 e^m-oX. +M12&MW: 

&»ot, +mi 2-&mtsntz%2CDwmii*&2 o 

brt-.MA1-s 0 C©±?£, g^#*fci, +11 2*5 
B«*nfc*»«^a2 0 a~2 0 d©F*3g|5k:3fc?»b 

^xxzmtam^mBii-Zo 7jc*nsi*^tt«& < g 

3 2£fibT£*S&£ft2>7j<J!l#;*fci:, 7jcf&#*qKA?L2 
8&3I-?T, HS1 4*qEB£ftfc*l©**:tf*3 2 
2aMAU «il?LSa-DT, -S14#ii$n 

2 ©**#*£ 2 2 brt'NiSA-rS. £©<fc-5i^ 
;dc*#*B\ -11 4 5&HEBSft&a**:tf;*£2 2 a 



~2 2d©ftgi5£3f5?i5fbTl^ 84©7jc3*#;*g2 2 

[0 0 2 4] H2tts JRtt:tf;*<Z)ttB«!Jft&H -f*>-£ 
Sit* 1 0 ©-#©tf-B« (cft*ffit±v rjtffijj £ 

T-fe»), fimatt, Tffl!l©HlR^«EBStffe%. 

-^M^B(±s 0©±«©*B#;3lBg& 

T-fctU fifcjgbB:, T«0**3t/^«»T**. ^2 
4tt, ±«©»B#*»»i:T«©aB#*«»fc*ai 
^•T2.*®?L (±lBTMJu.»B:tf;*S2 0 a~2 0 dill 
±^3t3i$^-.53ia?Li:bTi5i^bfe*)©) tj*Jk ^ 

%mmtzmm.n (±mx-&. 7kmxx&2 2 a~2 2 
dpj±^Ma^-B-?»)i®?Li:bTii^bfct)©) -e& 
5. . 

[0 0 2 5] 02fcSLfei5C g?US#;* (#*A) 
*5<tt/7lc^^ (#*B) itmZs &&mH2 4 s 3 8 

t i t> ffis ussti $ ft fc ±«© # * msz t Tffla © 

S§i:fc:^ft^ft3!E«;*ft£. ^bt, WrBfltfiEM^T 

au m®A£®Mbt<DM&&v-&wmBbLm.m&t.- 

©^T•^ft^ft^^^$ftTV^Si5C Kl^7?^«ffiKi:7jc 
I^^^SSi:A s , ^3j->fe#^tSl 0(D±W£TffltX' 
M S^c-T <fc -5 1 EB^ ftT 2. . 
[0 0 2 6] ©*»»««*?£*»■ *]E • ft 

©W«B±t©«HS©»*»»ilC.oV%T, +Sfi8*3itl c 
-«aC-€ft*ft^ffl1-6*IB«jtf^*«»jR (0 2 ) # 

^js^tFzk^ (h 2 ) jtf^TfjfeifcbxKw-rs. 

[0 0 2 7] Sf, -*ffi±Tftt, SJ«a [2H 2 ^4 
H++4e~] "C^SftSiaSftJliTHa^H+te- 

U +«tt±£*V^T, 36atbTV^0 2 * s « : ?©«l& 
*S»T» fi*6St [0 2 + 4e-^20 2 "] {Ci»30 

veswwR^x ma\£.%±^i^j)\/-n-7 (7%y- 

Z r0 2 fei,V^{±7%Ca-Z r0 2 §) i^t<DWtm^ 

*>&m#-xMmi*nx^hm-£fc&, +mm±X'^h 
istzmmj *>Vs mmMmvmBtmiztfjffhxj *> 

ga»#MK©F<3a3£3ij§ bt -«a^»;-r SjSe4 J ^^ 

jt&st: «t ^ -mm±x&i& LtzK + t&.fo bt, fijea 

[2 0 2 -+4H+-»2H 2 0 f] T-^^ftS.td{C7jc 
tf^fig^ftS. fitltiD, ffi«S±TJ©rtj*KJfca«5S 
Ig-r*. iift&©lb^j5&{i> +*a^©o 2 ^©^ 

l&t-««l^©H 2 ^^©#t^t As^fM-T 5 PS tti^^ $ 

ft. mmM±izm^xmu&mt£Lm-j-x, mmtLx 

SdfcKl&i. *bt> ^©-JtO'fb'&RJtelC* 
It^^Hi^ttx JR3Ifl«Jfc*«^TJ»*©"T?, ^'J-> 
'feSflfcA 5 ^ $ ft 5 c i: £ * £ . 

[0028] ltfco-fd-i/eaMttRi 0T©ffl*©jK« 
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0^^1-«td^^* s #^e>ns. 03K^bfcfc© 

t:fcv^ *r*>e**M8i o©±aH8i£ffigs*tss 
s. £tc, -f*vffl«wi o©±HfliiK:sia*n5« 

S£8Soffiat*fjiS bt+ msi* «t v - mm a* 
^*i*nitwt:j(a«*n, ifl©Nm«ttjR?©« 

Kv, ««S**qfcl/fc»6 v ia3K:^bfe«'? 

[0029] *fc, vkssfctttnsttfctt&oSMRtt 

Si4C^t„ c©^JT-li. H— o'^SIBR (lit* 

to ©ju^aw) ^Eg^nfc5(@©msii5i± 

fc4o©fc^J#it^J&^S;h/r^S. ^©id'feSM 
«J5KCJ:»); ltDMHIUTfltffv, ii^l 

coo3o] ±13 Ltzmmmmx-it, Mmxz t 

tfs -©fgUBfct, #*Sfc&©#ij&i;'f 
«**!*«»©«««»** ©«a«*iSi:lc J; D««5& 

m*»tt©/j^s«R««**«i«rs^c»e3& i *!)s jk 

T-fc!)> *SR-f*>6aMt*«fflUfc»^fctt, ZrO 
2 bfc»^©fMfc«K#ft 6 0 0 °C~ 7 0 0 -CT- 
&Z><DtZttLXs mi 0 O-CSJKCffiMKlf^RltetC^ 

hS©BaCe 0 . 8 Y„. 2 0 3 _ a , BaCe 
o. 9 Nd 0 . i0 3 . a , SrCeo.gsYb 
o.o50 3 _ a% S r Z r o. 9 5 Y 0 . o 5 O 
3 _ a , CaZro.,In,.,0,. t «iJJ*WS 



[0 0 3 1] Sfcfc, ^*>e^^&«:fecfctf*SE#|£0£. 

jft«ifch-r set 

[0 0 3 2] 

.WTfc, £©»B©£&J*<W5£SaW*K:-3 
v>TK9i-r*^ '*»i«tt, WT®!HB0!©rtSK:J:o 
TfB££*v?> i fc©T*fci&l , >. 

[0 0 3 3] -f^^e^ftffiilbT, 8%Y-Zr0 2 
CiOlOOmmxlOOmmxO. 2mm t ©«tttc 

*©-Y-*>fi»(«R4 0t N 2mm0©#X$ii 
8SJ68&ffl©Ji3l?L4 2Satgt<SR|f^J5EU -f^->fiS» 
i*fi4 OCMHtC-^n-^ns 8mmx 8mm©P t^- 
^ft^ 4£«2&®fcf£L£:o fit, #«m«ffeSR 

^ittjuifettafixfti^fc, ^^>€ift«4oosa 
©wmptchu 1 2fl©Nmttffljk?tfiratttts*'L& 

iffih&otus. *>fi«W*«4 0©jtHt: 

si#tS4 ociBt-ehfn, Mnsus3 0 4« 
©tt*»«)ffl©v— 5 o feesncjgjftbfc. 

[0 0 3 4] -<*>fcm&M4 0tDIIfflO#^ 

St?Sffi©Dflg|5 5 4, 5 8#BfiS£)fxfcSUS 3 0 4«5 
2, 5 6 Sr. *>>fi#«*4 0©Wffifc*ft*ftffi;« 

ife © t t # * M±ttr- mm -r s £ t tc <t & jgut b & . 

l!6:fc£Wa7©^*ve*ik::}3V^T. El (a) 
Hx 13 (b) *5J;lfS (c) Ji-en^fLia (a) ©B- 
B$c«Bf®BI43J:VC-C$c«»f®BlTf**. SUS3 
0 4«5 2Ct±, .J»»if^T?fe«»JR^*J:lf*jR3tf 
^©#KA?L5 5^^n^tl^JESbx *fex SUS3 0 
4ffi5 6tii, #d3*^©»Ui?L5 9*«JEatbfc. & 
£x <SSlft£ s 06© (a) *5iIF07© (a) t;i;fcV. 

^^*3J;U t 7lcSS^^©^^i:'5:5a5^-H?BE^ 
«©;\>y^>^ (^^©a^JCJSbT^N^^V^© 

[0 0 3 5] W±©J:^3&:«JSft*-J-S^!a«MBf«ftfc: 
fil^n©Hs[^tt, SUS 3 0 4«5 2(C 
IS:tt?>nfe&iKA?L5 5SriioTx ^^->15aStft«4 0 
O±-T^li:§SUS3 0 4t5 2 > 5 6 
tlB*^i(SMAU -f^>fi»«4 0O&I 
51914 2§3loT-<^->e^{^K4 0©±Sffi!l43«t^T 
iBI8©*^«ttt^SC3fia b^A j e>«^g|5*T*iS 

^t±x SUS 3 0 4«5 6 t»W-&tlfcttffi?LA>6» 

[0 0 3 6] i©«B«t43»t*/hS*R»««nJH:, *f 
^ >e#<*« 4 0 (DMfSMUt. IT8%Y-Zr0^ 

fiflbTv^fc», cowwoasR'f 
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^fc»fc:{±^i6 o o*c~8 o o*c©i&K£#ia£-a-£j& 

bfc±^ 6 o o'commmmT-cftmm. 
m^fr^tz. z.<d&m, >mmmnmi*. o. 5 6v© 

[0 0 3 7] &±<DnmmK&z>bmmft*m(Dai±ift 

MMMk-Z*). lOOmmxlOOmmffl^lSO-f* 

&Pimiz-te*). r&s sff •tt^om^#i4tHbT 

fes ±fE5d£0>JT-{±s 3tf^«»CDJ|gfiJ©fc»K:SUS* 
[0 0 3 8] 

iiwuj^yav; av«SS, SiSS^ 

[0 0 3 9] m&m 2 fc«s#6w©'hga«s«««i-ctt, 
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